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INTRODUCTION & BACKGROUND
Green Energy today, is not only seen as a trend in industries but also as a tool to address many sustainability issues along with increased educational opportunities and having main stream impact in various manufacturing dimensions. Renewable energy, which is estimated to have provided around 19% of global energy consumption in 2012, has created a global investment trend by drawing in around 249.4 billion USD in 2013 1 . With a rapid growth in United States clean energy economy, it is deemed vital for emerging young workforce to be knowledgeable and well trained in the field of green energy & sustainable manufacturing. To address this, United States department of labor (DOL) has provided approximately 2 billion USD in funding to community colleges to train emerging workforce in energy and manufacturing 2 . It is also to be noted that global investment in clean energy industries is expected to grow from 200 billion USD in 2010 to nearly 600 billion USD by 2020 3 .
Green Manufacturing as defined by Smith and Melnyk 4 is "a system that integrates product and process design issues with issues of manufacturing planning and control in such a manner as to identify, quantify, assess, and manage the flow of environmental waste with the goal of reducing and ultimately minimizing environmental impact while also trying to maximize resource efficiency". Increased environmental consciousness among manufacturing industries helped to foster new techniques for streamlining processes and increased reusability. Financial benefits, Global Image, Environmental conservation, Regulations compliance, Stakeholders, Green innovations, Supply Chain requirements, and Market trends are some of the drivers identified by Govindan et al at industries for adoption of green manufacturing technologies 5 . The current motivation of manufacturing organizations is to mainly comply with regulations, but, many Page 26.655.3 studies support that once green manufacturing is successfully implemented it reaps long term benefits of cost reduction, low energy consumption and improved processes. Increased global adoption of green energy and green manufacturing technologies presents a reformation of engineering education geared toward renewable energy and green manufacturing practices. According to a research brief titled "Investment in renewable energy generates jobs. Supply of skilled workforce needs to catch up" from the digest "Skills and Occupational needs in Renewable Energy 6 , it is estimated that by 2030 up to 12 million people could be employed in clean energy sectors. It is also mentioned that, there is a widespread skill shortage of engineers and technicians with knowledge in in the field of renewable energy technologies. Based upon the need for increased skills in renewable energy and green manufacturing technologies, this paper discusses a project based learning approach taken, along with a series of workshops held in the field of Green Energy Manufacturing to enhance student professional success at XXXXXXXX. In the following sections of this paper, a detailed explanation of the course objective, course content, LEGO® project used for project based learning as a part of green energy manufacturing class and green energy manufacturing workshop series are given.
GREEN ENERGY MANUFACTURING COURSE (IE4395/IE5390/MFG5390)
The inaugural class for the Green Energy Manufacturing (GEM) program was installed on the fall 2013 academic semester with 30 enrolled undergraduate and graduate students from various engineering programs in the college. The main objective of Green Energy Manufacturing class offered at XXXXX was to introduce students to fundamental concepts of green energy and environmentally conscious manufacturing. The course helped students to get acquainted with current energy and environmental decision issues that surround products and processes. Case studies were developed using GaBi™ Product Life Cycle Sustainability software based on life cycle analysis to increase student exposure in different life cycle stages along with life cycle decisions. To incorporate both green energy and green energy manufacturing, the class was divided into two different modules where, Module I was based on Green/Renewable energy and Module II incorporated life cycle analysis, concepts of green manufacturing and project based learning.
The main highlight of the course was project based learning environment created as a semester long Green Energy manufacturing project based on LEGO® wind turbine. This semester long project incorporated both hands-on and software tools. The Software aspect of the project was to identify and develop Life Cycle Analysis based on LEGO® wind turbine manufacture. In order to assess the impact of a LEGO® wind turbine manufacture, the primary focus related to "Raw Material Acquisition", "Material Processing", "Unit Assembly", "Product Use Phase", and "Disposal". Please see Appendix C for a Sample LEGO Wind Turbine Life Cycle Analysis Modell Developed using GaBi™ Software.
On the other hand, to increase student awareness on operational processes in green energy manufacturing, particularly in assembly and disassembly processes, students were divided into a team of four and have been assigned with a LEGO® Wind Turbine, which includes a renewable energy kit. The teams were tasked to exercise the assembly and disassembly process based on the concepts of modularity. It was observed that students generated different test cases with innovative solutions based on assembly and disassembly sequences and cycle times. The add-on renewable energy kit was used to collect wind power data generated by LEGO® wind turbine based on Wind Velocity, Linear distance, Angle and coordinates. Semester Project Evaluation: When students responded to their self-assessment about the skills gained about Life Cycle Assessment (LCA) and GaBi™ application concepts, eighty-five percent reported skills ranging from "Awareness" to "Application" skill levels by the conclusion of these concepts instruction. Responding about their skills gained at the end of the presentation about application of DFD concepts via LEGO® wind turbine, close to eighty-nine percent of the Page 26.655.5 students reported skills ranging from "Awareness" to "Application" levels and 11 percent indicating having reached the "Analysis" skill levels at the end of semester project. 
TECHNICAL AND LEADERSHIP WORKSHOP SERIES
A series of technical and leadership workshops have been conducted to support and expose minority-engineering students towards cultivating their skills in emerging green energy manufacturing technologies. Workshops were organized and coordinated as a part of Sixth Annual 2014 Industrial, Manufacturing, and Systems Engineering (IMSE) Day held at the campus of the XXXXXXXXXX during the days of the 24 th and 25 th of April. The focus of the seminars was to continue with the offering a series of professional development sessions to address key issues currently debated and discussed in the Green Energy Manufacturing field. The majority of the planned workshops were directed to address important topics and problems related to green manufacturing education as well as the current leadership directions in preparing 21 st century technology-savvy workforce and leaders. Six workshops were conducted, wherein, three were geared towards engineering ethics and technical leadership and the other three were based on Green Manufacturing and energy efficiency. The details of these workshops are given below. environmental effects produced by manufacturing and industrial processes. Controlling energy use is important, but it is also important to assess or estimate it, and to understand methods and approaches for reduction its use and for assessing the cost effectiveness of these measures. The workshop also includes an improvement of resource efficiency as well since these energy flows are typically directly or indirectly connected with the depletion of critical resources (oil, gas, coal). The topic "energy efficiency in manufacturing" is of major relevance from a nation as well as a single company. On a national scale, industry is a major consumer for 33% of the national electricity in US. There is a strong need of appropriate methods and tools to support fostering energy efficiency in manufacturing companies. The student training for manufacturing energy efficiency improvement has become a workforce development initiative for creating the next generation of engineers. The main objective of this workshop aims at contributing towards the improvement of energy efficiency in manufacturing and providing training for undergraduate students in industrial processes, energy assessment procedures, and energy management principles.
Workshop

Evaluation Method for Workshop/Seminar Series:
Participants: The targeted program participants were undergraduate and graduate master's students at various stages of their program with major emphasis on upperclassman. The majority of participants (85%) were undergraduates with 65 percent reporting being in their senior year and 38 percent of the participating students were female. More than 75% of the students reported Industrial Engineering as their area of concentration or major.
Research Design: The research design used to address this evaluation questions was a crosssectional design that allows for the gathering of individual and group's perceptions and opinions about essential aspects of a program, issue, or intervention. This type of design is highly effective since it provides a quick and accurate "snapshot" of current subject's behaviors, attitudes, and beliefs from a particular population.
Instruments: As a means of assessing the quality of the individual workshop presentations, a general workshop evaluation scale was developed for each workshop with standardized set of items focusing on overall quality of presentation and presenter's level of effectiveness in conveying information as well as several open-ended questions with pertinent material related to each workshop's topic or issue. This evaluation scale consisted of 15 separate items that addressed the particular aspects of the plenary session presentations and the five seminar/workshops (See Appendix A). An exploratory factor analysis of the evaluation instrument indicated that two major latent factors were extracted with one of the factors focusing on general effectiveness and quality of the presenter and the presentation itself (11 items) while a second factor described by 4 items focused on how the particular presentation addressed issues related to green energy manufacturing (4 items). The internal consistency of the 15-item total scale was 0.905 Cronbach's alpha. The alpha values for the two extracted subscales were 0.94 (Overall effectiveness of presentation) and 0.89 (Presentation addressed GEM issues). These results represent more than adequate indices of the scale's internal structure and internal consistency for the evaluation scale. Page 26.655.8
In order to assess the utility or immediate impact of each workshop, five content-based or "knowledge-based" tests of simple recall and understanding were developed for each workshop presentation addressing major concepts delivered by the workshop's presenters. A pre-test and a post-test research design were implemented to assess the amount of information acquired by the workshops' participants. Evaluators are keenly aware of the potential for inflated gain scores due to practice effects by participants but the results are still valuable to ascertain students' ability to maintain their attention on what is being presented. Appendix B presents these test specimens for each of the delivered workshops.
Data Analyses: Descriptive and inferential statistics were performed to address both the quality of the presentations and the measuring participants' levels of newly acquired knowledge derived from the workshops presentations. Means, standard deviations and percentages were used across the various scales' totals and subtotals.
The following section presents initially the findings obtained on how the participants rated the quality of the four different workshop presentations. Secondly, the section includes the findings gathered from the participants' gain levels on the four workshop presentations' conceptual content and skills.
Evaluation Results and Discussion
Overall Quality of Workshop Presentations
A total of 156 total valid responses were obtained from all 5 workshop presentations and plenary session with each presentation receiving an almost equivalent number of participant's evaluation ratings reported for each presentation workshop. To avoid naming actual titles or names of presenters the reader is referred to the workshop details furnished in previous section. There is also an overlap on the results below since same participant evaluated each workshop presentation that he/she was in attendance. Under each workshop, the frequency or count gives a general sample size (headcount) of students in attendance and who also chose to evaluate the session. Table 1 presents these observed distributions of participants' response rates for all workshops in the symposium. 
Percentage Allocation by Individual Item
In order to determine the perceived level of quality of all of the presentation workshops, Table 2 presents the percentages for each evaluation item in the scale and across the different scaling levels of quality. These results allow for the examination of how program participants perceived the delivery of all the workshops and plenary sessions in general. It was clearly observed that for almost all the evaluative items, the participants overwhelmingly rated the presentations as "good", "very good", or "excellent". In focusing on the scale's item # 14 and # 15, the participants' percentage ratings exceed more than 80% of them rated these presentations as well organized and of very good in their quality.
No major issues of concern were obtained or observed from these participants' responses with the exception of items 10 and 11, which dealt with issues of queries from audience and conveying the topics efficiently. Upon examination of the total scale values using means and standard deviation scores, it is observed that participants' rated these fifteen scale statements as "very good" and "excellent" with very stable levels of variability. The lowest average was recorded by item # 7 dealing with the presenter's strategies being linked to GEM issues while items # 1 and # 8 being rated the highest. These items focus was on the presenter's background knowledge of the topic and the clarity of presentation objectives, see Table 3 . Page 26.655.11
Quality of Individual Plenary and Workshop Sessions
To further determine if there were differences between and among the five different workshop presentations and the plenary sessions from first day of conference, a breakdown across individual workshops was performed and Table 4 reports on these differences among workshops. The only presentation that received a moderate or fair average score in overall level of quality and was rated by the lowest number of participants was presentation workshop # 6 which focused on manufacturing energy efficiency for future engineers with the rest of the presentations receiving "very good" to "excellent" score averages. The top rated workshop session was the one about "Green Lean Manufacturing" followed by the workshop entitled "Essential Ethics for Leadership." For these two presentations, the participants appeared to have been able to relate well with the presenters and found a great deal of relevance with the content or presentation material. Figure 3 illustrates these descriptive statistics results graphically. 
Selected Evaluation Items on Quality of Individual Workshops
In efforts to determine the overall quality of each presentation session, a further examination of presenter and presentation quality was analyzed by selecting a handful of scale items to hone in on the overall effectiveness of the plenary sessions and workshop presentation as rated by the participants of each workshop session.
Plenary Sessions
The plenary sessions included two major seminars delivered by researchers from XXXX Labs. Additionally, the, Associate Dean of the XXXX, delivered the keynote presentations on the Page 26.655.12 "Placement accuracy enhancement for the vision-guided robot" and "Mission effective analysis of armed helicopter-defense modeling and simulation". They discussed current research trends and programs within XXXXX that focus on undergraduate, graduate, and doctoral, students as well as post-doc opportunities. Table 5 provides a general description of the 5 items that describe the participant's rating on these presenters' ability to deliver the content of their presentations effectively. A total of 44 to 48 responses were obtained for this section of the conference. The majority of the participants provided a high average rating on the overall organization of the session as well as high rating average for the quality of the session (M = 4.48, SD = 0.72; M = 4.39, SD = 0.68, respectively). All of the other selected evaluative items provided better than 4.0 averages rating for effective style of communicating information and meeting GEM's program goals and objectives. No knowledge quizzes were given to the participants for these presentations.
In efforts to determine the degree of new learning or knowledge acquired by the symposium's participants, individual statistical analyses were performed for each workshop presentation. The use of baseline (pre-test) data before the presentation is compared to data gathered after each presentation workshop (post-test). Due to some unforeseen time constrains, only two of the presentations did time allow for the administration and collection of the pre-test and post-data. Page 26.655.13
Workshop sessions #4 and #6 provided these types of data. The remaining workshops did not provided baseline (pre-test) information and basic descriptive statistics and inferential test of significance using a one-sample t-test were employed for the post-test data. 
Workshop # 1Findings (Development of Agent-Based Simulation for Building Systems)
This workshop covered some of the basics of simulation and agent-based simulation by demonstrating the use of Netlogo ® as an implementation tool. Use the software to implement a multi-building energy system was demonstrated. Participants used Netlogo software and the testcase setup to learn how to develop the simulation model and setup the parameters for the building system. The participants in this workshop learned about the fundamentals of agent based simulation and building energy systems. This presentation was well received by the participants and received the highest best score in terms of overall total quality score (M = 4.47, SD = 0.47) in meeting the varied criteria for any presentation workshop in the conference. Additionally, the students were exposed to a large number of new concepts and hands-on approach to the use of the computer software for couple of simulation exercises. A few selected evaluation items on the quality of the presentation indicated that this workshop session was well organized (M = 4.38, SD = 0.75) and the overall rating for this session was very good (M = 4.41, SD = 0.62). The range of valid responses was from a low 30 to a high of 32 respondents attesting to the fact that they felt as having learned or developed new set of skills in this area of simulation research. The respondents also indicated that the presenter did a very good job on addressing the GEM's program's goals and objectives. Table 6 provides a general description of the selected 5 items, which describe the participant's rating on the presenters' ability to deliver the content of their presentations well.
Due to time constrains, the knowledge pre-test developed for this session was not given but the post-test was. Overall descriptive statistics are presented as to how students were able to perform after the presentation of this workshop. The participants' (n =28) performance on the knowledge test was found to be statistically significant between the baseline data points and the post-test administration [t(27) = 12.97, p < 0.001], assuming a baseline average of zero. The 95 percent confident interval ranged from a low limit of 36.1 to a high limit of 50.0. The students who chose to complete the post-test exam appear not to have been able to make the appropriate connections between the content of the presentation and the exam items.
Page 26.655.14 
Workshop # 2 Findings (The Role Leadership Competency in the Development of a New Professional Workforce)
This presentation focused on issues for the acquisition of necessary competencies to become an efficient leader in the 21 st century. The competitive worldwide market and fluctuating work atmosphere demand that engineers possess leadership competencies in addition to mathematical, methodological and technical skills, and they must be able to understand project goals and have the ability to accomplish them with the ever plummeting availability of resources. Various leadership skills and dispositions needed to succeed at work were presented. Additionally, presentation provided an overview and summary of leadership competencies that have been produced over the last 75 years and its relationship to engineering education. A large portion of the attendees to the presentation indicated having acquired new set of knowledge concepts and skills and it received the third best score in terms of overall quality (M = 4.48, SD = .68) in meeting the 15-item quality criteria for any of the presentation workshop in this symposium. As before, a few selected evaluation items on the quality of this presentation indicated that this workshop session was well organized (M = 4.70, SD = 0.47) and the overall rating for this session was very good (M = 4.65, SD = 0.71). There were 23 respondents indicating that they felt as having learned new set of concept in this area of leadership competencies for engineers. The respondents also indicated that the presenter did a very good job in communicating the myriad of leadership competencies and theories while the respondents felt that the presentation did not quite addressed the GEM's program's goals and objectives (M =3.91, SD = 1.76). Table  7 provides a general description of the selected 5 items, which describe the participant's rating on the presenters' ability to deliver the content of their presentations effectively. As in the previous workshops, the students were exposed to a large number of new concepts and ideas on the current theories on leadership and the multitude of competencies that are typically found in a good leader. Some of the general verbal comments obtained from the audience included aspects of opening the session to more interactive activities with the students and to allow some section for more questions and answers section. The participants' performance on the post-test knowledge test was found to be statistically significant between the baseline data points and the post-test administration [t(26) =12.45, p = .001]. The mean difference from zero was 42 points, on average. The 95 percent confident interval ranged from a low limit of 35.0 to a high limit of 49.0 points. As in the previous workshop, the students who chose to complete the post-test exam were not been able to make the appropriate links between the content of this presentation and the post-test items.
Page 26.655.15 
Workshop # 3 Findings (Green Lean Manufacturing)
The presentation was focused on issues of green lean manufacturing concepts with great emphasis on efficiency models, maximum flow, and waste reduction and responsible or clean manufacturing for any process and production of a product and its global impact. This workshop introduced the student participants to the system of attributes of Lean Manufacturing. The participants were led to a comprehensive approach to sustainable manufacturing by the application of the "Apply Value Stream Mapping (VSM) system, which will prepare them for leadership roles in sustainable manufacturing and environmental stewardship. Again, the workshop participants were given the opportunity to ask questions and they were also given a brief demonstration to illustrate these concepts. This presentation was well received by the participants and received the highest best score in terms of overall quality (M = 4.75, SD = 0.40) in meeting the varied criteria for any presentation workshop in the conference. Again, the students were exposed to a large number of new concepts that allowed them not only acquire new concepts but a new set of skills in this area of engineering. Furthermore, the students were exposed to a large number of new concepts and hands-on approach to the use the VSM system to green lean manufacturing situation. A few numbers of selected evaluation scale items on the quality of this presentation indicated that this workshop session was well organized (M = 4.76, SD = 0.44) and the overall rating for this session was excellent (M = 4.82, SD = 0.39). The total number of valid respondents (n = 17) demonstrated that they perceived as having learned a new set of skills in this area. The respondents also indicated that the presenter did a very good job on addressing the GEM's program's goals and objectives and communicated the concepts very efficiently. Table 8 provides a general description of the selected 5 items that describe the participant's ratings on his ability to deliver the content of their presentation in a very competent manner. The participants' performance on the post-test knowledge exam on the topic of green lean manufacturing was found to be statistically significant between the baseline data points and the post-test administration [t(18) =20.86, p = .001]. The mean difference from zero was 75 points, on average. The 95 percent confident interval ranged from a low limit of 67.3 to a high limit of 82.4 points. In this particular workshop session, the students who chose to complete the post-test exam were able to make the appropriate links between the content of this presentation and the post-test items. Page 26.655.16 
Workshop # 4 Findings (Essential Ethics for Leadership)
This workshop presentation had a simple goal of delivering a survey of general concepts related to ethical leadership and decision making by leaders. It extended a little over an hour on the various ethical concepts that a leader has to have in order to make appropriate decisions. This particular workshop covered some of the most common ethical standards and basic tools for making ethical decisions. The participants were involved in a collaborative or participatory activity by identifying ethical problems and apply the tools presented to make decisions based on ethical standards given certain scenarios or real-life cases. Participants were allowed to take a very active and interactive role with the presenter including asking questions during the presentation. This workshop received the highest overall average (M = 4.67, SD = 0.42) in meeting the various aspects of a well-delivered presentation. As observed in previous workshops, a few selected evaluation items on the quality of this presentation indicated that this workshop session was well organized (M = 4.89, SD = 0.32) and the overall rating for this session was excellent with a perfect score (M = 5.00, SD = 0.00). A total of 18 respondents indicated that they felt as having learned different set of concepts in this area of essential ethics for leadership. The respondents also indicated that the presenter did a very good job in communicating the numerous ethical standards. Table 9 provides a portrayal of the selected 5 items that describe the participant's rating on this presenters' ability to deliver the content of their presentations effectively. Although, participants (n = 25) had only a limited amount of time to acquire and discern the countless of concepts the presenter delivered the results of the knowledge test (pre-and posttests) were found statistically non-significant [t(7) = 0.80, p = 0.45]. The mean difference for this workshop presentation was actually found to increase slightly from pre-test to post-test (M = 1.67, SD = 5.91). However, the inter-correlation between these two testing periods yielded a Pearson product moment correlation coefficient of r = 0.827. This result indicated a high level of test-retest reliability between the testing conditions. All in all, the large amount of material presented and the heterogeneous group of students who participated during this workshop session appears to indicate that some of the concepts presented were captured well but also indicated the need to over-emphasize them in a more in-depth or structured curriculum-based format. This will provide the students the opportunity for a much greater assimilation of these important concepts related to the essentials of ethical leadership.
In examining the overall participants' performance for this event, it was noted that a large number of participants provided information for the pretest but very few took the time or made the effort to complete the posttest component of this assessment. Only 8 students provided pretest and posttest information and this small sample size may not allow as arriving at more precise conclusion as the overall effectiveness of the presentation by the use of this knowledge examination. Furthermore, there is a need to improve the degree of relationship that exist between exam measures to make them more relevant to the concepts presented in their intent to assess students' level of concept acquisition.
Workshop # 5 Findings (Manufacturing Energy Efficiency for the Future Engineers)
This final workshop presentation had a primary goal of delivering an overview of general concepts related to the broad paradigm of sustainable manufacturing, the issue of energy efficiency and conservation. The presenters focused on the ways for increasing the efficiency of energy flows in manufacturing and industrial facilities with certain impact on both economic as well as environmental target variables. The presenters indicated that increase energy efficiency will reduce the unwanted environmental effects produced by manufacturing and industrial processes. The presenters also includes an improvement of resource efficiency given that the topic "energy efficiency in manufacturing" is of major relevance at the national as well as a single company. The main objective of their workshop aimed at presenting current strategies that contribute towards the improvement of energy efficiency in manufacturing and the provision of the training of undergraduate students in industrial processes, energy assessment procedures, and energy management principles. Although, the overall respondent ratings were not as high as previous workshop sessions, the ratings observed were deemed in the range of "good" to "very good". The overall rating with the 15-item evaluation scale was close to a 4 or "very good" levels, (M = 3.92, SD = 0.68). As before, the presenters exposed the students to a large number of new concepts and interactive approaches on posing question throughout the presentation of new concepts. Again, a few selected evaluation items on the quality of the presentation indicated that this workshop session was satisfactorily organized (M = 3.72, SD = 1.41) and the overall rating for this session was adequately good (M = 3.78, SD = 1.40). The range of valid responses was from a low 16 to a high of 18 respondents showing that participants felt that they have learned or developed a new set of concepts and skills in this area study. The respondents indicated that the presenter did a good job on addressing the GEM's program's goals and objectives (M = 3.88, SD = 1.54) while respondents expressed in their ratings some level of Page 26.655.18 dissatisfaction with the presenters' style for communicating the content. Table 9 provides a description of the selected 5 items that describe the participant's rating on the presenters' ability to deliver the content of their presentations well. As in previous workshop sessions, the participants (n = 24) had only a limited amount of time to acquire, discern, and apply the countless set of new concepts presented, the participants provided valid data that produced results on the knowledge exam (pre-and post-tests) to be statistically non-significant [t(7) = 1.08, p = 0.32]. The mean difference for this workshop presentation was found to increase slightly from pre-test to post-test. Although, there were 24 recorded data pieces between the pre-test and the post-test points, only 8 participants provided valid data for both test administrations. The overall gain scores for these participants in this workshop yielded a mean of 5.0 points with a standard deviation of 13.1 points and a 14 percent of the variance accounted for this intervention. The overall correlation index for these test administration was r = 0. 75 which is considered low given the pretest and posttest were basically the same and short span of time allotted between test administrations may have produced some carry-over-effects.
Examination of the overall participants' performance for this particular event, it was noted that few students provided complete test information for either the pre-or post-test times. The use of the same exam for both occasions may have led to the some degree of increase on the difference scores for this particular sample given that it happened within one-to two-hour period. Overall, the large amount of material presented and the different groups who participated during the workshop session appear to indicate that various important concepts presented were captured; however, there may be still a need for a more structured curriculum that allows students to the better acquisition of the same. Even though, there was not statistical significance the participants were able to produce more than 5-point gains between pre-test and post-test administrations. As in previous workshop presentations, there is a need to improve the degree of relationship that exist between exam measures to make them more relevant to the concepts presented in their intent to assess students' level of concept acquisition.
CONCLUSION
All in all, the maiden launch of this project based learning course & technical & leadership workshop series appear to indicate that participating students gained a tremendous amount of new concepts and applications related to green energy, green manufacturing and life cycle Page 26.655.19 assessment concepts. The workshops attracted a good number of graduate and undergraduate students with a larger representation derived from the undergraduate level group and those from the industrial engineering major or concentration. Some of the qualitative open-ended questions elicited similar comments and observations as indicating that the participants were satisfied or had acquired some new "knowledge", dispositions, and "skills" but these verbal comments were few and sparse across the different workshop presentations.
